Contrasting effects of streptozotocin-induced diabetes on the in vitro relaxant properties of adenosine in rat pancreatic vascular bed and thoracic aorta.
In the present work, we have studied adenosine-induced vasodilation in streptozotocin-induced diabetic rats and compared it to that observed in normal age-matched or weight-matched animals. Experiments were performed on a vascular bed, the isolated perfused pancreas, and a large vessel, the thoracic aorta, provided from the same animal. Vasodilator activity was assessed, for isolated pancreas, as the increase in flow induced by the infusion of 2 microM adenosine for 30 min, or for noradrenaline-contracted aortae, as the relaxant response to adenosine (1 microM-1 mM). In both preparations the results obtained with selective adenosine receptors ligands (CPA, CGS 21680 and NECA) agreed with the presence of adenosine receptor of A2a subtype. In normal animals, adenosine vasodilator activity on both preparations diminished with advancing age in the rat, while diabetes was associated with a decreased or increased responsiveness to adenosine in pancreatic vascular bed or aorta, respectively. Further, the involvement of nitric oxide (NO), in relaxant responses, was evaluated by the use of the NO synthase inhibitor Nomega-nitro-L-arginine methyl ester (L-NAME). In all groups of animals, the flow rate of isolated pancreas dropped in the presence of 200 microM L-NAME, but was restored by adenosine to the level observed without L-NAME. L-NAME (10 microM) significantly reduced the dilator response to adenosine in aortic rings from diabetic animals, but not in those from normal rats. These results showed that adenosine vasorelaxant activity is significantly but differentially altered by diabetes according to the origin of the vascular preparation, and suggest that NO is involved in the vasorelaxant activity of adenosine in large vessels of diabetic animals. The potential pathophysiological role of adenosine in the vascular complications of diabetes remains to be determined.